Expression of Shal potassium channel subunits in the adult and developing cochlear nucleus of the mouse.
The pattern of expression of potassium (K(+)) channel subunits is thought to contribute to the establishment of the unique discharge characteristics exhibited by cochlear nucleus (CN) neurons. This study describes the developmental distribution of mRNA for the three Shal channel subunits Kv4.1, Kv4.2 and Kv4.3 within the mouse CN, as assessed with in situ hybridization and RT-PCR techniques. Kv4.1 was not present in CN at any age. Kv4.2 mRNA was detectable as early as postnatal day 2 (P2) in all CN subdivisions, and continued to be constitutively expressed throughout development. Kv4.2 was abundantly expressed in a variety of CN cell types, including all of the major projection neuron classes (i.e., octopus, bushy, stellate, fusiform, and giant cells). In contrast, Kv4.3 was expressed at lower levels and by fewer cell types. Kv4.3-labeled cells were more prevalent in ventral subdivisions than in the dorsal CN. Kv4.3 expression was significantly delayed developmentally in comparison to Kv4.2, as it was detectable only after P14. Although the techniques employed in this study detect mRNA and not protein, it can be inferred from the differential distribution of Kv4 transcripts that CN neurons selectively regulate the expression of Shal K(+) channels among individual neurons throughout development.